In preceding papers of this series, 1,2) we reported the isolation of twenty-two triterpenoids, including nine new compounds from the fresh fronds of Adiantum capillus-veneris L. (Adiantaceae) collected in Japan. Further investigation of A. capillus-veneris L. collected in China and Egypt has resulted in the isolation of two new triterpenoids; viz. 4a-hydroxyfilican-3-one (1) and fern-9(11)-en-12b-ol (2) of Chinese origin, and two oleanane triterpenoids; olean-12-en-3-one (3) and olean-18-en-3-one (4) of Egyptian origin (Chart 1). In fact, 3 and 4 are the first examples of oleanane compounds from Adiantum ferns. This paper deals with the isolation and structure elucidation of these new compounds.
fern-7-ene (7), 4) hop-22(29)-ene (8), 4) filic-3-ene (9), 4) neohop-12-ene (10), 4) adiantoxide (11), 1) adiantone (12), 5) fern-9(11)-en-12-one (13), 5) 28-hydroxyfern-9(11)-ene (14), 1) isoadiantone (15), 6) isoglaucanone (16), 5) hydoxyhopane (17), 5) isoadiantol (18) 5) and hydroxyadiantone (19). 5) Compound 1 was obtained as colorless needles, and its high resolution HR-MS showed M ϩ at m/z 442.3804 suggesting the molecular formula to be C 30 H 50 O 2 (Calcd, 442.3810). Its IR spectrum indicated the presence of a hydroxyl and a carbonyl group. The 1 H-NMR spectrum of 1 displayed signals for six tertiary and two secondary methyl groups, and the chemical shifts of methyl protons (H-25-H-30) resembled those of filican-3-one (20) ( Table 1 ). The 13 C chemical shifts of 1 were also very close to those of 20 (Table 2) , except for those of C-2, C-4, C-5, C-6 and C-24. The large down field shifts of C-4 by 22.8 ppm suggested that the hydroxyl group of 1 was located at C-4.
The heteronuclear multiple bond correlation (HMBC) spectrum of 1 also fully corroborated the above observation ( Fig. 1) (Fig. 2) , and therefore the OH group at C-4 must be a-oriented. Thus, the structure of 1 was established as 4a-hydroxyfilican-3-one.
Compound 2 was obtained as a colorless needles, and its IR spectrum suggested the presence of hydroxyl group in the molecule. Its molecular formula was deduced to be C 30 ) in its MS indicated that 2 is a fernene derivative with a hydroxyl group at ring A, B or C of the molecule. The 1 H-NMR spectrum of 2 indicated the presence of six tertiary methyl groups, two secondary methyl groups, one trisubstituted vinylic methine proton and a hydroxyl methine proton ( Table  1 ). The 13 C-NMR chemical shifts of 2 were similar to those of fern-9(11)-ene (5) 6) except for the signals of C-11, C-12, C-13 and C-18 ( Table 2 ). The large down-field shifts of carbon signals at C-12 by 36.4 ppm, and the up-field shift at C-18 signal by ca. 5.3 ppm suggested that the hydroxyl group of 2 was located at C-12. The HMBC data also fully corrobo- rated the above observation (Fig. 1) . The relative stereochemistry at most of the chiral centers of 2 as well as the orientation of the OH group was deduced from its NOESY spectrum which showed NOE interactions as depicted in Fig. 2 . The observed interaction of H-12 (d 3.476) with H 3 -27 indicated that the OH group was b oriented. Finally the structure of 2 was confirmed by its preparation from fern-9(11)-en-12-one (21) with LiAlH 4 . The reaction yielded two products viz. fern-9(11)-en-12a-ol (less polar) (22) and fern-9(11)-en12b-ol (more polar) (2Ј), of which IR and 1 H-NMR spectra proved to be identical to those of 2. Thus, the structure of 2 was established as fern-9(11)-en-12b-ol.
It was noteworthy that two oleanane compounds 3 and 4 were obtained from the fronds of Adiantum capillus-veneris (Egyptian origin). Similarity of the Adiantum ferns between Japanese 1,2) and Egyptian origin was suggested by detection of many hopane and migrated hopane triterpenoids from both samples. 1274 Vol. 50, No. 9 Extraction and Separation (Chinese Material) The dried fronds (50 g) were extracted with hexane three times to give extracts (1.0 g). The extract was refluxed with benzene for 1 h and kept for 1 d at room temperature. The insoluble materials were filtered off (fraction A: fr. A) and the filtrate was evaporated to dryness to afford a gummy residue which was chromatographed over silica gel to give twelve fractions: fr. B (eluted with hexane), fr. C [hexane-benzene (8 : 2)], fr. D, E, F, G [hexane-benzene (7 : 3)], fr. H [hexane-benzene (1 : 1)], fr. I, J (benzene), fr. K [benzene-ether (9 : 1)], fr. L (ether) and fr. M (methanol). Each eluate was further subjected to silica gel CC and HPLC repeatedly and furnished 1, 2 and the known compounds, viz. 5 (mp 170-171°C, 13 mg), 4) 6 (mp 200-202°C, 0.5 mg), 4) 7 (mp 213-214°C, 3 mg), 4) 8 (mp 211-212°C, 1 mg), 4) 9 (mp 232-234°C, 0.5 mg), 4) 10 (mp 210-212°C, 0.5 mg), 4) 11 (mp 227-229°C, 47 mg), 1) 12 (mp 229-231°C, 90 mg), 5) 13 (mp 229-231°C, 1 mg), 5) 14 (mp 159-161°C, 4 mg), 1) 15 (mp 236-237°C, 7 mg), 5) 16 (mp 243-245°C, 4 mg), 5) 17 (mp 253-255°C, 1 mg), 4) 18 (mp 213-215°C, 20 mg) 5) and 19 (trace).
5)
Extraction and Separation (Egyptian Material) The dried fronds (114 g) were extracted with petroleum ether three times to give the extracts (3.0 g). The extract was refluxed with benzene for 1 h and kept for 1 d. The insoluble materials were filtered off (fraction A: fr. A) and the filtrate was evaporated to dryness to afford a gummy residue which was chromatographed over silica gel to give seven fractions: fr. B (eluted with n hexane), fr. C [n hexane-benzene (8 : 2)], fr. D [n hexane-benzene (7 : 3)], fr. E [n hexane-benzene (1 : 1)], fr. F [n hexane-benzene (1 : 1)], fr. G (benzene) and fr. H [benzene-Et 2 O (9 : 1)]. Each eluate was further subjected to silica gel CC and HPLC repeatedly and furnished 3, 4 and the known compounds, viz. 11 (mp 229-230°C, 158 mg), 1) 12 (mp 227-230°C, 145 mg), 5) 15 (mp 236-237°C, 19 mg), 5) 16 (mp 243-245°C, 8 mg) 5) and 18 (mp 213-215°C, 30 mg). 5) 4a-Hydroxyfilican-3-one (1): Fraction K was chromatographed over silica gel with benzene followed by crystallization from MeOH-CHCl 3 to give 1 (3 mg Tables 1 and 2 . Fern-9(11)-12b-ol (2): Fraction F was chromatographed over silica gel with n hexane-benzene (7 : 3) and then each of the fractions was subjected to preparative HPLC followed by crystallization to give 2 (3 mg LiAlH 4 Reduction of 21 21 (20 mg) was reduced with LiAlH 4 in anhyd. ether and treated in the usual manner. The reaction product was purified by silica CC to give 2 (6 mg) and 22 (4 mg).
